Abstract. Due to the large volume of storage tank at the national oil reserve base and its critical consequence of failure, its security issues are particularly prominent and are taken seriously by the government and the community. In this paper, the risk assessment technology is applied to 23 crude oil storage tanks whose nominal capacity are 100,000 cubic meters at a national oil reserve base. It is concluded that the wall plate and bottom plate of 23 storage tanks are expecting a certain period of risks at present and in the future. According to the acceptable level of risks of the reserve base and the damage mechanism and failure modes of different configuration items of storage tanks, the risk-based inspection strategy of 23 storage tanks is developed.
Introduction
In recent years, with the advances in the construction process of national strategic oil reserve bases in China, the safety of large atmospheric storage tank has become particularly important [1] [2] [3] . Due to its large volume and hazardous containing medium, the leakage will trigger major accidents such as fires and explosions, cause incalculable environmental damage and bring disastrous consequences [4] [5] . Fig. 1 shows a photo of oil tank damage.
Fig 1 shows a photo of oil tank damage
At present, most of our inspection modes of storage tanks are still in the stage of periodic inspection, i.e., regularly test the dangerous chemical storage tanks according to periodic inspection plans. However, the periodic inspection has some drawbacks: on the one hand, the aging tanks which have greater risks cannot be tested in time, on the other hand, opening and inspection most of storage tanks with no serious defects will result in excess, which leads to unnecessary loss of production [6] [7] . Therefore, the risk assessment of the storage tanks turns periodic inspection into risk-based inspection, which both ensures safe operation and has a great cost savings. Table 1 . 
Project Background

Risk Calculation
For risk calculation, DNV GL Onshore 5.3.2, a risk assessment software, is adopted to calculate the respective likelihood of failure and failure consequences of bottom plate and wall plate of tanks. According to the pattern of damage and failure mechanism, the injury parameter shall be determined in accordance with relevant regulations of API 581 and GB/t 30578 in order to calculate the likelihood of failure for each storage tank; in terms of the establishment of failure consequences, the main characteristics of medium and release rate, the environmental damage caused by the leakage of medium, groundwater pollution, losses of business interruption, personal injury and other factors should be taken into consideration; the levels of risk are determined on the grounds of the likelihood of failure and failure consequences.
The risk matrix for the bottom plate and wall plate of 23 storage tanks at present (September 2016), in 5 years (September 2021) and in 10 years (September 2026) is shown in Fig. 1, Fig. 2 and Fig. 3 . Fig.1 The bottom plate and wall plate of storage tanks and risk maps in 2016 
Summary
(1) The risk analysis involving a total of 23 units of atmospheric storage tanks, the current risk calculation results show that devices of the medium risk level are almost wall plate, and devices of the relatively high risks are mainly the bottom plates.
(2) According to the risk calculation results of the next 5 years and the next 10 years, devices of the medium risk level are almost wall plate, and devices of the relatively high risks are mainly the bottom plates (3) After completing the assessment, online inspection can be done as planned according to the risk levels of storage tanks; and based on the online inspection results, the overall downtime inspection of storage tanks by opening the tanks can be properly arranged.
